
 5G.  
 

 METIS  5G PPP

: ".
, , 23-24  2014 

 
 «

,
,

., . .



 

5G
,

:
•

;
• ,

» ( )
)» (

»
);

•

.

 

 

 
 

 

 
 



 
 5G

10–100 10
(UL) (DL) .

1 000 500 .

10–100 300 000 ).
50 500 .

,
M2M.

.

5G 10% 4G.

 

 

  

 

-



, , , ,
, , )

, , , )

, )

, , 
, )

, )

(Ultra HD , 3D , ) 

, )

 5G



 5G

5G

,
:

;

.



 5G PPP vs 3GPP

5G Public Private
Partnership (5G PPP) -

5G
FP8.

5G 17 2013 .
5G PPP , NSN

- Nokia).

5G-PPP – 125 2015
.

5G
2020» 700 (2014-2020)

.



 5G

5G, :

500
2015 – 2018/2019 .

2015- 2018 .

2015- 2018 .
1000

-19.
5G – 2020 .

5G
– 2025 .

5G 2025
DVB-T



 
 5G

 

 METIS 5GIC ISRA

  Samsung, Huawei, 
UKRPIF

Intel

50 . 35 . - 3 
. . 

 29  = 5 
 + 5 

+19 

(8 )

 
 CCSR

Verizon, 
, 

, 
, 

 80  
 

 30-

160  
CCSR,  100 
PhD,  70  

 100 
 

Ericsson CCSR Intel Lab



 METIS  
 3GPP 

: METIS

METIS

2013-2015 .



 3GPP  
 5G

: 3GPP



 
 5G

: 3GPP

5D

 «  
» 

(IMT for 2020 and Beyond) :

1.Draft new Report ITU-R M.[FUTURE 
TECHNOLOGY TRENDS] (October 
2014) – -15
2. Draft new Recommendation ITU-R 
M. [IMT.VISION] (June 2015) –

 2020 

 IMT-2020(5G)



 

 5G

5G

,

28

1000 DL
500 UL;

:

CSMA

;

: Cloud RAN (SDR), SDN
NFC.

MIMO
3D-

 
 ( )

 

FTN-

 
 

 (D2D)

 
 

(NFV)



5G

13

  

 DL 1 
 UL 0,5 

 DL 0.075
 UL 0.05 / 

. 
-

 



 5G

5G

FTN-
OFDM- 4G.

 
 

 Fast-OFDM FTN-



 FTN-
 5G

FTN –
1975 Bell Labs. .

.

 T  T
. .   

  
 ( )

 

:

n
n nTthats )()(

limitazo

n
n Tnthats )()(

FTN –

*T, 1.

OFDM,



 Fast OFDM-
 5G

OFDM 1966

OFDM
OFDM - .

Fast-OFDM (F-OFDM),
OFDM

OFDM.
Fast-OFDM

,

,

1/2T.

,

.



 5GNOW

5GNOW,
CORDIS

FP7

5G.

5GNOW
5G, :

PHY;
;

–
.



e 
 5G (  5GNOW)

: 5G NOW

GFDM (Generalized Frequency Division
Multiplexing) -

UFMC (Universal Filtered Multicarrier) –

FBMC (Filter Bank Multicarrier) –

BFDM (Bi-orthogonal Frequency Division 
Multiplexing) – -



 5G

-
 

(SDR)

-
 

(SDN)

 
 

”

 API

 



 
 5G

 2013 .) –
Program 863

 2013 .) -

 2013 .) - Japan2020 and Beyond
ARIB  «2020 »

2013) - Global ICT Standardisation Forum for
India (GISFI) 62- ETSI 5G

Wireless Innovative
System for Dynamically Operating Mega-Communications
(WISDOM)

 - ?  
5G Rus (  « »)



 
 5G RUS

5G RUS :

5G;

3GPP 5G;

5G;

5G
2015 ;

5G.



 5G RUS

:
1.

5G

2.

5G

:
1

5G

2.

)

5G
3.

5G



 
5G RUS

5G :

5G;

5G,
;

5G

50%;

5G NSN
»);

5G.

«…  
.» ( )



 
 5GRUS

, ,
5G;

5G 6 – 95 ;

5G;

);

5G;

5G;

5G

.



 « » 
 5GRUS

,  5G

 5G 
 QoS

 
 5G

 
 

,  
,  5G



 
 « »  5GRUS

:
5G , III «Broadband

Russia Forum 2013, 27-28 2013, .
5GRUS,

LTE: », 3-5
2014, .

5G, VI
«LTE Russia & CIS 2014 -

», 20-21 2014, .

5G, 6-
-T « -2014», 3-5 2014, .

5G,
, 11-

», 18-19 2014, .

:
 5G, ,  10, 2013.

 5G ,  
,  2, 2014.

Spectrum occupation and perspectives millimeter band utilization for 
5G networks, Proceedings of ITU-T Conference “Kaleydoscope-2014”. 

 QoS  5G, , 
.



32-  WWRF , 
, , 20-22 2014

 
 5G PPP  

  
 « »  

 5G

 5G, , 
, 24-25 2014

 5G
PPP   

 
»  

 5G

 « » 
 5G



 « »  WWRF 
 5G

2014 .  « » 
 

 
 (Wireless 

World Research Forum, WWRF).

 WWRF 73
,  

 
,  

 –  « ». 

http://www.wwrf.ch/membership.html



5G

.

 
 5G

28 

36

42 

55 

 – 200 

 LOS –  2 

101 102
-70

-60

-50

-40

-30

-20

-10

0

Distance [m]

R
ec

ei
ve

d 
po

w
er

 [d
B

m
]

Received power for 10->60

 

 
LOS
n=2.22, s=4.18dB
NLOS-best
n=3.69, s=3.58dB
NLOS-all
n=4.20, s=7.38dB

5

[Received Power]



 
 5G

 
 5G

: Icominvest

 
 4G

 LTE-800 (-700)

LTE-2600 (2300, 3500)

 4G

 
5G

 5G 
 

, -
 3G  4G.



 
 5G

  , 
 

71-76/81-85
11 000 ,

: 



 
 5G

5G ,
-

.

 5G :

5G EEU = 5G Rus + 5G Bel + 5G Kz + ….



1. 5G

,

4G,

2. 5G

,
.

3. 5G
,

50-100
10/5 .

4G/5G.



Thank you for attention
www.icominnvest.ru
Russia, Moscow, 119034,
28, Ostozenka str.
Phone +7 (495) 2218989
Mobile +7(926) 6820606


